Observational Data

72
The Directive is in its core about the provision of geospatial data. Nonetheless, several of for measurements pertaining to all environmental media, and is independent of whether a data theme 81 exists for this particular environmental media. • Environmental Monitoring Facilities Specimen at a single point in time.
108
-GridObservation. Observation representing a gridded field at a single time instant. are characterised by the following aspects:
137
• A pre-defined data set shall have a metadata record, and be discoverable through an INSPIRE 138 conformant discovery service.
139
• A resolvable link (URL) must be provided, allowing that the dataset be immediately downloaded 140 through a simple HTTP-protocol GET-request.
141
Guidance for data providers is made available that covers several possible technological options 142 (Table 1) . to /Datastreams(<id>)/Thing.
197
A request to a collection is subject to pagination, based on the request parameters and server parameter "$skip". For example, a client can request entities 11 to 15 by using $top=5&$skip=10.
204
Entities in a collection can be ordered using the "$orderby" query parameter. The and not) and parenthesis.
217
Finally, when requesting entities, it is possible to have related entities be directly included in 218 the response, by using the "$expand" query parameter. The expanded items can be subjected to all 219 query parameters, including the "$expand" query parameter. 
289
The specialized observations from the observational model of the GCM are defined by constraint.
290
The ramifications of these constraints were analysed to determine a semantically equivalent usage of together with the proposed equivalent in SensorThingsAPI are provided in Table 3 .
329 Table 3 . Operations for pre-defined dataset download services
Service operation Definition
Mapping to SensorThings API
Get Download Service Metadata
Provides all necessary information about the service, the available Spatial Data Sets, and describes the service capabilities.
OpenAPI [24] document. This would require a mapping of the relevant (mostly static) contents of OGC GetCapabilities responses to OpenAPI.
Get Spatial Dataset Retrieval a dataset as a whole, as defined by the data provider
The simplest option would be to map this operation to 'Datastreams', i.e. each datastream to deliver an INSPIRE dataset that is described separately through metadata. As a difference to the SOS offering concept [7] , the datasets defined by the SensorThings API are restricted to one observed property. Thus, 'MultiDatastreams' shall be used if the dataset contains more than one 'ObservedProperty'. Alternatively, the powerful query mechanism of SensorThings API can be used to request information spread into multiple 'Datastreams', including 'Observations', 'Observed Properties', 'Things', 'Locations' and 'FoI', all filtered by time interval, area, or other criteria. Sample requests are provided in Appendix B.
Describe Spatial Dataset
Description of metadata about a dataset and all types of Spatial Objects contained in the Spatial Dataset.
This can be mapped to (i) 'Datastream' if the dataset consists of a single ObservedProperty, and (ii) 'MultiDatastream' if the dataset contains more than one ObservedProperty.
Link Download Service
Allows the declaration of the availability of a Download Service while maintaining the downloading capability at the Public Authority or a Third Party location.
This mapping shows that the SensorThings API is generally capable of providing the functionality 330 needed for implementing the pre-defined dataset download functionality that is mandatory for 
Direct access
348
In addition to the mandatory operations described in Section 3.2.1, non-mandatory 'direct access' Table 4 . Even though that direct access operations are not mandatory, from our perspective they are 353 the ones that are, and would increasingly be, desired by users, as they really add value to the data 354 provider infrastructure. Request that resolves to an Observation entity in a collection together with its id.
Describe Spatial Object Type
Description of the specified Spatial Objects types.
Metadata provided as part of the Datastreams or Observations downloaded from a SensorThings API endpoint.
Link Download Service
Similarly to the Get Spatial Dataset operation, the Get Spatial Object operation shall support requests 356 for coordinate reference system and language that are not supported by the standard. are several issues to be addressed. They include:
• Definition of a dataset. Datasets in INSPIRE should include observations for a predefined period of 367 time and for logically consistent geographical entities usually observed by the same procedure.
368
Similarly to SOS, the concept of a dataset is unknown to the SensorThings API. 
